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ABSTRACT High-temperature permanent magnets Ky an aa application in the aerospace and other 
high-tech fields, among which 2:17-type SmCo magnets have become the first choice for high-temperature 
permanent magnets due to the strong magnetic anisotropy and high Curie temperature. Although there are studies 
on the effect of Fe on the remanence and coercivity, the role that Fe plays on coercivity mechanism of SmCo 
magnets is still unclear. In this work, Sm(CopaiFe,.Cuo.o8~0.10Z10.03~0.033)z (X=0.10~0.16, z=6.90 and 7.40) magnets 


are prepared and the magnetic properties under different temperature are investigated. The magnets with an 


BMA HA ARES IIA No. 51471016 MILE TH A ARPES IA No. 2151002 
WKAR HA 2016-09-08 2 AHA 2017-02-15 

PER FAS BE, B, 1991 FÆ, Bit 

EEE KAN, tlzhang@buaa.edu.cn, SH uht Oo BS AEE 
DOI 10.11900/0412.1961.2016.00402 


ot 


A h R ACTA METALLURGICA SINICA 


intrinsic coercivity of 7.59 kOe and a maximum energy product of 10.97 MGOe at 500 °C are obtained. It is 
revealed that at room temperature the coercivity of the magnets increases with increasing Fe content, however, at 
500 'C the coercivity shows an opposite dependency on Fe content. Moreover, the effect of Fe on coercivity is 
more obvious at low z value. The phase structure and composition analyses were characterized by XRD and TEM. 
The results show that with the increase of Fe content, the size of the 2:17R cell phase increases, the volume ratio 
of cell boundary 1:5H phase decreases, and furthermore, both Fe content in the 2:17R phase and Cu content in the 
1:5H phase increase. The variation of Fe and Cu content in both phases leads to the change of the domain wall 
energy difference. With the increase of Cu content of 1:5H phase, the domain wall energy of 1:5H phase (7:5) 
drops faster at room temperature, the coercivity is determined by %:17-71:5, so the coercivity increases with 
increasing Fe content. While at 500 °C, due to as at it ie temperature, the coercivity is mainly determined by 
the domain wall energy of 2:17R phase ee eases with increasing Fe content. The increase of Fe 
content at the low z value results in a smaller growth of cell size, which leads to a more significant change in 


coercivity. Qe vy 
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Fig.1 Demagnetization curves of Sm(CopaiFe,Cuo o8~0.10ZT0.03~0.033)z (£20.16, z=6.90) magnets under different 


temperatures (RT—room temperature) 
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K 1 Sm(CopaFexCuo.08~0.10ZT0.03-0.033)z (20.16, z=6.90) KRA SH 500 °C RAN A REE RE 


Table 1 Permanent magnetic properties of Sm(CopaiFe,.Cuoog~0.10Z10.03~0.033)z (Xx=0.16, z=6.90) magnets at RT and 


500 °C 
Temperature Hy/ kOe B, / kGs (BH)m/ MGOe 
RT 32.44 9.06 21.16 
500 °C 7.59 6.98 10.97 


Note: H,;—intrinsic coercivity, B;—remanence, (BH),—maximum magnetic energy product 
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Fig.2 Temperature dependence of intrinsic Coercivity of Sm(CopaiFe,Cuo.08~0.10ZT0.03~0.033)2 Magnets with 
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Fig.3 XRD spectra of Sm(CopaiFe,Cuo o3~0.10ZT0.03~0.033)z (X=0.10 and 0.16, z=6.90 and 7.40) magnets 
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Fig.4 peak-differentiation-imitating XRD profiles of Sm(CopaiFe,Cuo.o8~0.10ZT0.03~0.033)z (X=0.10 and 0.16, z=6.90 


and 7.40) magnets 
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Table 2 Cell size and 1:5H phase volume fraction calculated from TEM images and 1:5H phase mass fraction 


calculated from the XRD data of Sm(CopaFexCuo,98~0,10Z10,03~0.033)z (20.10 and 0.16, z=6.90 and 7.40) magnets 


Cell length Cell width Mass fraction Volume fraction 
Atomic fraction 
nm nm of 1:5H phase of 1:5H phase 
x=0.10, z=6.90 82.83 63.69 0.23 0.38 
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x=0.10, z=7.40 105.08 wy 9S 0.15 0.32 
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